ABSTRACT. A field trial was conducted to evaluate the efficacy of a topical formulation of ivermectin administered at the dose of 500 µg/kg against horn flies (Haematobia irritans) in cattle. Eighty-eight cattle in four herds naturally exposed to horn flies were used in the trial. Replicates were formed of two herds. Within replicates, one herd was randomly allocated to the untreated control and the other to the ivermectin treatment group. Horn fly counts were taken on the treatment day (Day 0) and on Days 7, 14, 21, 28, and 35 post-treatment. There were no horn flies on any cattle in the treatment group, whereas all the control cattle were continuously infested by horn flies on each examination day.-KEY WORDS: cattle, horn fly, ivermectin.
post-treatment on 10 animals which were randomly selected from each herd at the start of experiment. Horn flies infesting each animal were counted by skilled personnel with binoculars. To improve the reliability of measurement, fly counts were determined on both sides of body of each cow and were repeated three times to take the mean count per head. All the animals were checked at least once daily for the conditions. No medications were concurrently administered to any of the animals during the experimental period. Geometric mean of the number of horn flies on cattle in the trail herds was calculated on every examination day.
The results are shown in Table 1 . No horn flies were seen on any cattle in the treatment group on Days 7, 14, 21, 28, and 35, whereas all the control cattle were continuously infested by flies on these days. No changes were observed in the physical condition of trial animals.
The mean number of horn flies on cattle in the untreated herds increased slightly in the third week and then decreased slightly to the end of the experimental period. This will be influenced by the climatic fluctuation, so the number of horn flies in the untreated herds did not intrinsically change. These results show that horn flies are unable to survive apart from cattle and to move distantly from the herd, so they were not transmitted from other herds [8] .
In contrast, the number of horn flies dropped to 0 in all the animals of the treatment group at Day 7 post-treatment. Horn flies are blood-suckers [8] and more than 90% of the horn flies feeding on the blood of heifers injected with ivermectin died at Day 4 [7] . This suggests that horn flies that sucked the blood of the treated cattle were killed by ivermectin. As the life cycle of horn fly is completed in 8 days to 3 weeks under optimal environmental conditions [6] , the effect of ivermectin on horn flies might continue longer than the life span. In addition, ivermectin was reported to inhibit the hatch of horn fly eggs [7] . For the above reasons, horn flies seem to have died out in the course of examination.
The horn fly, Haematobia irritans, is a biting muscid that annoys cattle and causes considerable losses such as reduction in daily weight gain and milk production. In the United States, the horn fly causes an annual loss of $679 million to cattle industry [9] . Ivermectin, a member of avermectin family compounds, has unparalleled efficacy against both endo-and ectoparasites with a wide range of safety [10] . Soon after the injectable formulation of ivermectin was introduced in Japan, a number of research reports indicated its efficacy against intestinal nematodes, lung worms or mange mites [2, 3] . A few reports have been published with regard to ivermectin's efficacy against horn flies, but the practical effect under field conditions remains to be determined [8] . In this study we examined the field efficacy of ivermectin against horn flies in cattle in Japan using the recently introduced topical formulation.
Seventy-eight Japanese Black and 10 Angus cattle (one male and 87 females) in four herds, 15-205 months old and weighing 396-750 kg, were used in the trial. All the cattle were naturally exposed to horn fly infestation at the start of trial. Cows were given individual identification number by the durable method. Housing, feed, and water were supplied as per the usual practice at the trial facility. Replicates of herds were formed based on weight, age, horn fly population, and climatic conditions. A replicate is formed of two herds. Within replicates, one herd was randomly allocated to the untreated control and the other was allocated to the ivermectin treatment group. To avoid the transmission of horn flies between herds, animals that belonged to different herds were kept on pastures more than 1 km apart. Cow were weighed on the day just before treatment (Day 0). Cattle in the treatment group received ivermectin once at the dose of 500 µg/kg along the dorsal midline extending from the withers to the root of tail. Ivermectin was not applied to any wet animals and the treated cattle were not subject to rain within at least two hours after administration. Horn flies were counted just before treatment (Day 0) and on Days 7, 14, 21, 28, and 35 I  KB58  50  30  30  32  40  33  KG38  35  27  23  32  26  25  KG41  40  23  39  25  25  36  KG42  70  45  62  45  38  69  KG44  50  18  31  36  29  15  KG47  60  27  56  33  44  22  KG49  95  55  76  37  27  28  KG195  60  23  55  40  17  37  KW37  41  13  34  35  63  28  KR32  37  23  11  32  24 II  070  51  36  103  75  29  47  076  19  22  31  20  17  20  0129  34  15  53  33  21  33  0153  27  17  23  60  20  9  0159  35  29  89  35  27  39  0190  40  29  31  75  22  21  0191  25  12  35  41  25  13  0201  31  15  48  30  25  34  0204  18  18  49  51  23  30  0214  45  21  50  35  15 ' s report, the number of horn flies dropped to 0 at Day 4 after pour-on treatment with ivermectin, but the flies were found on the cattle again at Day 6 [5] . Fletcher and Thompson reported that they could not completely eliminate horn flies using ivermectin in a pouron formulation [1] . Lancaster et al. described that the effect of a topical ivermectin formulation was reinforced with application of diazinon ear tags [4] .
Our results show that ivermectin was 100% efficacious against horn flies. The difference in the efficacy may be attributed to the fewer number of horn flies in our study than in the other reports, and also to the smaller size of herd ivermectin control ivermectin control and the relatively narrow pastures in the present experiments compared with those in the U. S. A. or Australia. So, horn flies lived in very closed surroundings and did not move from other herds to the trial field.
In conclusion, ivermectin was demonstrated to be safe for cattle and to have a high efficacy against horn flies in Japan when administered once topically at the dose of 500 µg/kg body weight in the field, where herds are smaller than in the U. S. A., Mexico, and Australia.
